N-4909 (1), which has a stimulating activity on apolipoprotein E secretion in humanhepatoma Hep G2 cells, was isolated from the culture broth of Bacillus sp. No. 4691 by Hiramoto et al.l) This compound (1) was also isolated from Bacillus sp. A1238 as an inhibitor of acyl-CoA; cholesterol acyltransferase by Hasumi et al.2) This cyclooctadepsipeptide
(1) and its diastereomer were synthesized for the first time using solution phase chemistry by our group3\
To develop a structure-activity relationship, we needed a library of analogs of this compoundand decided to use a combinatorial technology. To prepare a combinatorial library of its analogs, we had to develop a more concise method than the previous solution phase chemistry because the latter required multiple steps and extended time. Lee4) developed a method to prepare cyclooctadepsipeptide PF1022A analogs using the oxime resin which was developed by Kaiser5) and used to make cyclic peptides6)7).
Lee prepared a tetradepsipeptide in advance to avoid an intramolecular di splacement.
Weused his method to examine the posibility of creating the desired cyclic depsipeptide libraries. Wechose optically active (^)-3 -(Ar-Boc-isoleucinyl)oxy-1 3 -methyl-tetradecanoic acid (4) as a starting material which was prepared by (6) . After deprotection of the Boc with TFA/CH2C12, this was cleaved along with cyclization using triethylamine and AcOH8) to yield cyclo{ 13-methyl
yield. According to the confirmation at each step by Kaiser test9), all reactions proceeded almost quantitatively. The cyclized depsipeptide (7) was treated with 5% Pd-C under H2 atmosphere to removethe benzyl protection group of Asp. There were no purification process until the last stage.
The desired product (1) was 63%pure by HPLCanalysis.
The crude product was purified by HPLC to afford N-4909
The lU NMR and other physical data were identical to those of natural product.
In conclusion, we have found that oxime resin was very useful for preparing N-4909 (1) concisely and this method would be taken to develop a combinatorial library of N-4909 analogs. Reagents Unless otherwise stated, all reagents and solvents were obtained commercially as reagent grade products and used without further purification.
To a stirred and cooled (0°C) solution of (^)-benzyl 3-hydroxy-13-methyltetradecanoate (2) (1.59 g, 4.56 mmol), Boc-Ile-OHà" 1/2H2O (1.20g, 5.02mmol, 1.1eq) and 4-(dimethylamino)pyridine (39mg, 0.32mmol, 0.07 eq) in CH2C12 (30 ml) was added 1,3-dicyclohexylcarbodiimide (1.41 g, 6.84mmol, 1.5eq) at an ice cooled temperatre. The mixture was stirred at 0°C for 2hours and then at room temperature for 3 days. After filtration and evaporation, the residue was taken up to AcOEt and 10% aq. citric acid. The separated organic layer was rinsed with H2O, 5% aq. NaHCO3 and H2O, and then dried over anhydrous Na2SO4. After removal of the solvent, the crude product was purified by chromatog. on silica gel (50g), SEPT. 1999 eluting with Hex : AcOEt=200 : 0-25, to yield the product 2.14g (84%).
[a]l5 +4AT (c 1.03, CHC13 Oxime Resin (7?)-3-(A^Boc-isoleucinyl)oxy-1 3-methyltetradecanoate (5) To a stirred (by Argon gas) suspension of 1.00g
(2.0mequiv.) of oxime resin in CH2C12 (20ml) was added (i?)-3 -(Af-Boc-isoleucinyl)oxy-1 3 -methyl-tetradecanoic acid (4) (472mg, 1.00mmol) and HATU (380mg, 1.00mmol) followed by addition of diisopropylethylamine (190mg, 1.5 mmol) dropwise at room temperature. After stirring for 18 hours at room temperature, the suspension was filtered off and the resin was washed twice with CH2C12(20ml), twice with 20ml of CH2C12 : ethyl alcohol (1 : 1) solution and twice with CH2C12 (20ml), and dried under reduced pressure. The weight of the resin was increased about 450mg which showed the reaction was proceeded quantitativ e ly.
Oxime Resin ( To a stirred (by Argon gas) suspension of the obtained resin in DMF(20ml) was added Boc-D-Leu-OH à" H2O (374mg, 1.50mmol) and HATU (380mg, 1.00mmol) followed by addition of diisopropylethylamine (420 mg, 3.25 mmol) dropwise at room temperature. After stirring for 40 minutes at room temperature, the suspension was filtered off and the resin was washed 4 times with DMF (20ml) and twice with CH2C12 (20ml), and dried under reduced pressure. The small portion of resin was tested by
Kaiser reagent to see the reaction was completed.
This procedure was repeated using Boc-Asp(OBzl)-OH, Boc-Val-OH, Boc-D-Leu-OH, Boc-Leu-OH, Boc-Gln-OH instead of Boc-D-Leu-OH to yield oxime resin (R)-3-(NBoc-Gln-Leu-D-Leu-Val-Asp(OBzl)-D-Leu-Ile)oxy-1 3-methyl-tetradecanoate (6) .
To a stirred (by Argon gas) suspension of oxime resin
Ile)oxy-13-methyl-tetradecanoate (6) Lee, Byung H.: Solid-phase synthesis of cyclooctadepsipeptide PF1022A analogs using a cyclization-cleavage method with oxime resin. Tetrahedron Letters 38:
